Abstract -Quantification of tracer kinetics is often accomplished from time-activity curves of a region of interest of dynamic PET images. The choice of reconstruction method may affect the time activity curves and hence the estimated kinetic parameters.
iterative algorithms may be used to reconstruct the activity map corresponding to each time frame. Thus, the time activity curve (T AC) for a region of interest (ROI) can be extracted from the images and employed to estimate kinetic parameters, based for instance in compartmental models [1] . Different reconstruction methods will exhibit different quantifications errors, which may affect the accuracy of the time activity curve and hence of the kinetic parameters. To date, FBP algorithms are considered better than iterative ones [2] for quantification purposes. Indeed, iterative image reconstruction algorithms may result in bias of the reconstructed activity concentration, especially in cold regions, due to the use of non-negativity constrains. Such bias may lead to errors in the biological parameters derived from dynamic PET images [2] - [3] .
However, iterative methods yield better images (increased resolution, better recovery coefficients and larger signal to noise ratios) than FBP, especially for low count acquisitions, as it is usually the case of kinetic studies. In this work, we investigate the quantitative properties of the iterative OSEM algorithm (2D and 3D versions) and of the FBP one, and assess the impact of the choice of reconstruction methods on the kinetic model parameters inferred from the images. We also examine the quantification bias present in OSEM reconstructed low-count simulated PET acquisitions and estimate the errors in the estimates of the biological parameters that this bias may induce. While most authors try to estimate and eliminate this bias, here instead we try to take this bias into consideration during the fit of kinetic parameters.
II. METHODS

A. Dynamic simulations
Realistic simulations of dynamic acqUisItions were performed with PeneioPET [4] for the ARGUS small-animal PET scanner (SEDECAL, Madrid, Spain) [5] . A "Dynamic QC-NEMA phantom" of 60 s per frame was created with two cylindrical regions by varying the FDG activity of these regions within the dynamic rage of the simulated scanner under usual working conditions. These cylinders were surrounded by a uniform region with a constant background activity concentration (12.4 !-lCi/ml). One of the cylinders was simulated with no initial activity (cold region) and the other was simulated with an initial activity concentration of four times the concentration of the uniform region (hot region). A 978-1-4673-0120-6/11/$26.00 ©20 11 IEEEone-compartmental model with two parameters was used to describe the evolution of activity over time in each cylinder and further simulations at these subsequent activities were performed. Equations (I) and (2) show the kinetic description for the activities of the hot and cold cylinder, respectively.
(1) 
B. Image reconstruction
Simulated data were reconstructed using FBP with Hanning filter at 0.5 of the Nyquist frequency. For 30-iterative reconstruccion FIRST (a commercially available code based on 30-0SEM) was used [6] . The parameters of the reconstruction were chosen so that they yield a similar level of noise in the uniform regions for both FBP, 20-0SEM and 30-OSEM images. FBP showed better quantification at these low actlvlty regions but with larger statistical uncertainties. Guided by the results of these simulations, we will introduce systematic quantification errors for each reconstruction method. These are 1 !lei/ml for the FBP algorithm, for the whole activity range studied. For the iterative reconstructions, we will use 2 !lei/ml, for activity concentrations smaller than 3 !lei/ml, and 1 !lei/ml, for activity concentrations higher than 3 !lei/m!.
Time-activity curves were extracted from the reconstructed images using ROIs placed in the hot and cold cylinders.
D. Estimation of kinetic constant and its range of variation
Kinetic constants were estimated by fitting kinetic models to the time-activity curves of selected regions, by means of a genetic algorithm, minimizing a chi-square-like function [7] : In Fig. 2 we also show the usual choice for the estimation of the kinetic parameter error, that is, the vertical error bar represents the estimation of the expected error in k2H for the optimal value of kIH (central point of the confidence ellipse).
Notice that, as both kinetic constants are strongly correlated, given independent uncertainty intervals for both parameters is an oversimplification that may just serve as a raw estimate of errors. 
A. Accuracy a/the quantification
In Fig. 1 , the T ACs of the hot and cold regions extracted from 2D-OSEM, 3D-OSEM and FBP images are compared with the theoretical values. We found, as it is usually acknowledged [2, 3] that FBP images have the least relative quantification errors in cold regions, where iterative OSEM images show activity in excess, presumably due to the non negativity constrains [3] . These systematic deviation, or bias, in the low activity region, are by far larger than the statistical errors estimated as mentioned in Fig. 3 , for the simulations we made that we note are very similar to the conditions of real studies. For relatively high activity concentrations, both OSEM and FBP exhibit similar accuracy of quantification.
B. Estimation of kinetic constant and its variation range
In Fig. 4 , values of kinetic parameters, normalized to the true value, are presented for the case i) (only statistical uncertainties were took into account) and for the case ii) (systematic deviations were included in the fitting procedure), in both cases the variation range has been assessed from the simple and in principle inadequate (because systematic deviations are either not included or not normally distributed) X 2 -test.
It can be seen that a poor determination of the kinetic parameters is achieved for case i), while method ii) does a much better job. Incidentally, it should be noted that for the case of method ii) and 3D-OSEM reconstructions, the estimation of the parameters includes in all cases within the error band the true values. In the case of 2D-OSEM and FBP, the true value does not lie in some cases, by a small margin, within the error band. and k2 values (on the right side) are presented for the hot (square points) and cold (round points) regions A generalization of these results to other kinetic models and phantoms is under progress.
